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ABSTRACT: The entire plant (Monochoria vaginalis (Burm. f.) C. Presl.) except
root is being used as a vegetable and has been used in traditional Indian system of
medication for treating various diseases. But there are not many scientific data on the
antioxidant and anticancer activity of M. vaginalis. Therefore, we aimed to
determine the in-vitro antioxidant and anticancer activity of methanolic extract of M.
vaginalis leaves. Standard biochemical methods evaluated the phytochemical
investigation. In-vitro antioxidant activities of the methanolic extract of leaves were
determined against DPPH, hydroxyl radical, reducing power assay, metal chelating
activity, and hydrogen peroxide radicals. Also, we evaluated the anticancer activity
of methanolic extract on Hep2 and HeLa lines by MTT calorimetric assay.
Phytochemical analysis established the presence of rich secondary metabolites of
total phenol (52.66 GAE mg/g), and flavonoids (305.88 QE mg/g). The methanolic
extract of M. vaginalis exhibited strong antioxidant property (with IC 50 value)
against DPPH (52.24 mg/ml), hydroxyl radical (76.08 mg/ml), reducing power
(58.15 mg/ml), metal chelating activity (35.70 mg/ml), and hydrogen peroxide
scavenging activity (59.87 mg/ml). Also, the methanolic extract of M. vaginalis was
found to be a potent anticancer activity (with IC50 value) on Hep2 (31.20 ± 0.02
μg/ml) and HeLa (44.58 ± 0.42 μg/ml) cell lines. In conclusion, the methanolic
extract of M. vaginalis leaves have strong antioxidant potential and cytotoxicity
activity. So, M. vaginalis can be used as a good source of natural antioxidants for
health benefits and can be an anticancer agent. However, further study is needed to
isolation and characterization of active molecules, which may provide potential
benefits source of natural antioxidants and anticancer properties.

INTRODUCTION: Oxidative stress defined as
the imbalance between the oxidants and
antioxidants, and it leads to some chronic illness
including diabetes mellitus, cancer, cardiovascular
disease, arthritis and aging 1. Reactive oxygen
species (ROS) is the collective term given to a
group of free radicals such as superoxide (O2•-),
hydroxyl (OH•), hydrogen peroxide (H2O2) and
nitrogen oxide (NO) radicals.
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Antioxidants are molecules, can prevent the chain
reaction of oxidation by providing an electron to
oxidants 2.
Many researchers have reported and demonstrated
that antioxidant neutralizes the free radical
formation and regulate the intracellular balance of
the body 3. However, the emerging attention in
healthcare is replacing synthetic molecules and
discovering the new natural antioxidants, and these
secondary metabolites of plants containing
bioactive molecules including alkaloids, flavonoid,
and polyphenols may supply to the antioxidant
activity 4. Natural antioxidant molecules are
considered as more beneficial than synthetic
antioxidant molecules to the human body due to the
harms 5, 2.
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Several of different naturally present flavonoids
were identified from plant sources 6, but very few
of important pharmacological research has
established that major flavonoids 7, 8. Numerous
herbs are successfully used in commercial health
products, and food sources like a plant, vegetable,
and fruits now come to the vision. For centuries
India has been using several native herbs for food
and medicine rationale. The root of M. vaginalis is
widely used in traditional system of medication,
and the entire part of the plant except root has been
used as a vegetable. M. vaginalis leaves have been
used to treat a cough; root has been used for
stomach, liver complaints, asthma and toothache 9,
10
. However, there are not many reports on the free
radical scavenging and cytotoxic properties. Hence,
the present experiment was to evaluate the
antioxidant and anticancer activity of methanolic
extract of M. vaginalis.
MATERIALS AND METHODS:
Plant Material: The fresh leaves of M. vaginalis
were collected from Otthakadai, Madurai, Tamil
Nadu, India. The specimen sample (TC/BOT/
HERB/84) was authenticated by taxonomist, and
the plant was deposited to the herbarium cabinet of
Thiagarajar College, Madurai, Tamil Nadu, India.
Preparation of M. vaginalis Leaves Extract: The
collected fresh leaves of M. vaginalis were cleaned
and washed with normal water, gently dried in
shade conditions to remove the water content and
then pulverized in the mechanical grinder, passed
through a 40 mesh sieve and stored in an airtight
container. The powdered sample (10 g) was
extracted with 100 ml of methanol by using Soxhlet
apparatus until the discolorisation of the solvent,
and filtered through Whatman no. 1 filter paper.
The filtrate was concentrated under reduced
pressure and controlled temperature. The collected
extracts were stored in a small container at -20 ºC,
and used for the further experiment.
Estimation of Total Phenolic Content and Total
Flavonoids Content: The total phenolic content of
M. vaginalis was determined by using FolinCiocalteu reagent following the method of
Ainsworth and Gillespie 11 with minor changes.
Dried crude plant extracts stock solutions (1
mg/ml) were prepared and diluted with deionized
water to prepare 100 μg/ml. A total of 0.5 ml (100
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μg/ml) of M. vaginalis plant extract was mixed
with 2 ml of freshly prepared Folin-Ciocalteu
reagent (1:10 diluted with de-ionized water) and
further neutralized with 4 ml of sodium carbonate
solution (7.5% w/v). The reaction mixture was
incubated at room temperature for 30 min and
subjected to shaking intermittently. The absorbance
was then measured at 765 nm using UV-visible
spectrophotometer. The results were expressed as
gallic acid equivalents (GAE) per gram of sample.
Each experiment was conducted in triplicates.
The total flavonoid content was estimated by a
colorimetric method as reported by Chang et al., 12
with few changes. A total of 0.5 ml (100 μg/ml) of
M. vaginalis plant extract was mixed with 1.5 ml of
ethanol (95% v/v), 0.1 ml of aluminium chloride
hexahydrate (10% w/v), 0.1 ml of potassium
acetate (1 M), and 2.8 ml of deionized water. The
reaction mixture was incubated for 40 min at 25 ºC,
and absorbance was measured at 415 nm against
blank. The total flavonoid content was determined
by using quercetin as standard. The results were
expressed as quercetin equivalents (QE) per gram
of sample. Each experiment was conducted in
triplicates.
DPPH Radical Scavenging Assay: The hydrogen
atom or electron donating abilities of the
compounds were measured from the bleaching of
the methanol solution of 2, 2-diphenyl-1picrylhydrazyl (DPPH). This spectrophotometric
assay uses the stable free radical, DPPH as a
reagent. 0.1 mM DPPH-methanol solution was
mixed with 1ml of the sample with different
concentrations (10-100 mg/ml). After the solution
was incubated for 30 min at 25 ºC in the dark, the
decrease in the absorbance was measured at 517
nm in spectrometer 13.
Methanol was used as a control. Ascorbic acid was
used as a standard. The inhibition of DPPH radicals
by the samples was calculated according to the
following equation:
Percentage of DPPH inhibition = (AC-AS) / AC) × 100

Where AC = absorbance of control and AS =
absorbance of the sample. A percent inhibition
versus concentration curve was plotted, and
concentration of sample required for 50%
inhibition was expressed an IC50 value.
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Reducing Power Assay: 0.5 ml of sample with
different concentrations (10-100 mg/ml) was mixed
with 0.5 ml of a 0.2M phosphate buffer (pH 6.6)
and 0.5 ml of a 1% potassium ferricyanide solution.
The mixture was incubated in a water bath at 50 ºC
for 20 min. Subsequently, 0.5 ml of 10% (w/v)
trichloroacetic acid solution was added, and the
mixture was then centrifuged at 3000 rpm for 10
minutes. Finally, 0.5 ml of the supernatant layer
solution was mixed with 0.5ml of distilled water
and 0.1% ferric chloride, and the absorbance of the
reaction mixture was measured at 700 nm 14. Three
replicates were made for each test sample.
Increased absorbance of the reaction mixture
indicated increased reducing the power of the
sample. Ascorbic acid was used as the standard.
Hydrogen Peroxide Radical Scavenging (H2O2)
Assay: A solution of H2O2 (40 mM) was prepared
in phosphate buffer (pH 7.4). Extracts (10-100
mg/ml) in methanol were added to a H2O2 solution
(0.6 ml, 40 mM). The absorbance value of the
reaction mixture was recorded at 230 nm 15. The
blank solution contained the phosphate buffer
without H2O2. Ascorbic acid was used as a
standard. The percentage of H2O2 scavenging was
calculated as:
Percentage of scavenged (H2O2) = (AO – A1 / AO) × 100

Where AO is the absorbance of control, and A1 is
the absorbance of the test.
Metal Chelating Activity Assay: The chelation of
ferrous ion by the extract was estimated. The
chelation test initially includes the addition of 100
µl of ferrous chloride and 250 µl of ferrozine to
different concentration of standard and sample
extract (10-100 mg/ml). The mixture was finally
quantified to 1.3 ml with methanol, shaken
vigorously and left in room temperature for 10 min.
The antioxidant present in the sample chelates the
ferrous ions from the ferrous chloride. The
remaining ferrous combine with ferrozine to form
ferrous- ferrozine complex. The intensity of the
ferrous-ferrozine was measured at 562 nm 16.
Ascorbic acid was used as a standard.
Percentage of scavenging effect = [(A control - A sample)/Acontrol] × 100

Where A control is the absorbance of the ferrozine Fe2+ complex and A sample is the absorbance of the
test compound. The percent of inhibition of
absorbance at 562 nm was calculated.
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Hydroxyl Radical Scavenging Assay: Stock
solution of EDTA (1 mM), FeCl3 (10 mM),
ascorbic acid (1 mM), H2O2 (10 mM) and
deoxyribose (10 mM) was prepared in distilled
water. The attempt was performed by adding up 0.1
ml EDTA, 0.01 ml of FeCl3, 0.1 ml H2O2, 0.36 ml
deoxyribose, 1 ml of sample extract (10-100
mg/ml) dissolved in distilled water, 0.33 ml of
phosphate buffer (50 mM, pH 7.4) and 0.1 ml of
ascorbic acid added.
The mixture was incubated at 37 ºC for 1 h. 1.0 ml
of 10% trichloroacetic acid and 1.0 ml of 0.5%
thiobarbituric acid to urbanized the pink color
measured at 532 nm 17. Ascorbic acid was used as a
standard. The hydroxyl radical scavenging activity
was determined by comparing the absorbance of
the control with that of the samples.
Percentage of scavenging effect = [(A control - A sample)/A control] × 100

Where A control is the absorbance of the extract and
A sample is the absorbance of the test compound. The
percent of inhibition of absorbance at 532 nm was
calculated.
Cell line and Culture: Vero (African green
monkey-kidney) HeLa (human cervical carcinoma)
and Hep 2 (human laryngeal carcinoma) cell lines
were obtained from Veterinary College, Vepery,
Chennai. The cells were maintained in Minimal
Essential Medium supplemented with 10% FBS,
penicillin (100 U/ml), and streptomycin (100
μg/ml) in a humidified atmosphere of 50 μg/ml
CO2 at 37 °C.
MTT Cell Viability Assay: Cells were seeded in
24-well plates at density 1 × 105, cells were
incubated in 37 ºC with 5% CO2 condition. After
100% confluence of the cells, the sample was
treated and incubated for 24 h. Followed by the
incubation; the sample was removed from the well
and washed with phosphate-buffered saline (pH
7.4) or MEM without serum. After that 100µl
(5mg/ml) of 0.5% 3-(4,5-dimethyl-2-thiazolyl)-2,5diphenyl-tetrazolium bromide (MTT) was added
and incubated for 4 h. After incubation period, 1ml
of DMSO was added to all the wells. The
absorbance at 570 nm was measured with UVSpectrophotometer using DMSO as the blank 18.
Measurements
were
performed
and
the
concentration required for a 50% inhibition (IC50)
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was determined. The % cell viability was
calculated using the following formula:

M. vaginalis leaves against DPPH, OH•, reducing
power, metal chelating and H2O2- free radicals.

% cell viability = A570 of treated cells / A570 of control cells × 100

Total Phenolic and Flavonoid Contents: The
determined total phenolic content was expressed as
mg of GAE/g of fresh weight. The total phenolic
content in methanolic extract of M. vaginalis leaves
was 52.66 GAE mg/g. The greater amount of
phenolic content in leaves was supported its higher
antioxidant potential. The total flavonoid content
was determined by using quercetin as standard. The
total flavonoid content of methanolic extract of M.
vaginalis leaves was 305.88 QE mg/g. Numerous
previous studies have demonstrated that the
phenolic compounds are potent antioxidants and
these are responsible for various biological
activities including antiaging, anticancer, antidiabetic and prevention of cardiac disorders 22.
Also, a strong relationship has been reported
between total phenolic compounds and antioxidant
activity, due to the redox property which is mainly
involved in neutralizing and absorbing free radical
23
. Flavonoids play a significant role in plant
physiology and are components of the diet of
numerous herbivores and omnivores, including
humans. This flavonoid compounds showed the
strong biochemical, and pharmacological activities
in the mammalian system, like anti-inflammatory,
antioxidant, free radical-scavenging, immunemodulatory,
hepatoprotective,
antimicrobial
activities and has been widely used in the
pharmacological research and development of
natural medicine 24.

Statistical Analysis: All statistical analyses of data
were done in triplicate, and made with using the
Microsoft Excel. Experimental results were
expressed as a mean ± standard error of the mean.
One-way analysis of variance (ANOVA) and
followed by Post hoc Dennett’s test was used to
determine statistical significance, and the
significant level was considered p<0.05.
RESULTS AND DISCUSSION: Free radicals are
molecule that spontaneously produced as byproducts under certain environmental conditions in
the biological systems during the normal metabolic
process which may cause extensive damage to
tissues and biomolecules by lipid peroxidation,
breakdown of DNA strands, denaturation of
proteins and disrupting cellular functions leading to
various diseases including cancer, diabetes
mellitus,
chronic
inflammation,
and
neurodegenerative disorders 19. Although plenty of
synthetic (molecules) drugs are available in the
market to protect oxidative damage to the cells, the
major drawback is their side effects, so it has
restricted to use. To overcome this problem, the
consumption of natural antioxidants from food
supplementation and traditional medicine is a
choice.
Numerous of researchers seeking medication and
management of diseases free from side effects
caused by synthetic compounds. Therefore, the
medicinal importance of Phytomolecules including
alkaloids, phenols, flavonoids, tannins, saponins,
terpenoids and steroids from plants have been
briefly assessing their health benefits, because of
their richness of antioxidant molecules 20. Plants
are one of the abundant natural sources which are
used to synthesis new drugs in the modern
medicine directly or indirectly, and these medicinal
plants have prepared by refined traditional
medicine practices which have been used for
thousands of year by people in the world.
Since last few decades, researchers have more
attention to medicinal plants screening for their
pharmaceutical importance 21. Therefore in this
study, we determined the antioxidant property of

DPPH Radical Scavenging Activity: The DPPH
radical scavenging activity results in various
concentrations of methanol extract of M. vaginalis
leaves and known antioxidant vitamin C is
represented in Fig. 1. Results showed the enhanced
DPPH radical scavenging property increased with
increasing concentration of methanolic extract at
the concentration of 10-100 mg/ml when compared
with known antioxidant. Also, we determined the
concentration which can scavenge 50% of the
radical (IC50) by M. vaginalis extracts and was
52.24 mg/ml. The DPPH radical scavenging
property results showed that the reaction of M.
vaginalis leaves extracts with purple colored DPPH
radical converted to pale yellow α- diphenyl-βpicryl hydrazine which increased with increasing
concentrations.
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This radical scavenging activity occurs depends
upon their antioxidant capacities could be due to
the high phenolic and flavonoids contents present
in the methanolic extract of M. vaginalis leaves,
especially phenols that can donate hydrogen proton
25
. Phenols have been stated to own DPPH radical
scavenging activity either one by giving a hydrogen
to the nitrogen-centered free radicals of DPPH
altering it to a stable diamagnetic molecule
identified as diphenyl-picryl hydrazine or by single
electron transfer to ABTS radical 26. Our study
results agreement with Sharachandra and
Rajashekhar 27, and Oyedemi et al., 28 who reported
that the antioxidant potential of Cyanobacteria and
Strychnos henningsii to the higher concentration of
phenolic compounds respectively.
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of the OH• radical, allowing it to counter with a
wide range of biomolecules found in living cells,
such as sugars, amino acids, lipids, and nucleotides.
Thus removing OH• is very important for the
protection of living systems. This OH• radical
scavenging activity may be due to the presence of
hydrogen donating capacity of phenolic compounds
in the extract.

FIG.
2:
HYDROXYL
RADICAL
SCAVENGING
ACTIVITY OF M. VAGINALIS EXTRACT AND
ASCORBIC ACID. Data expressed as mean ± Standard error of
the mean. Values differ significantly at P<0.05.

FIG. 1: DPPH RADICAL SCAVENGING ACTIVITY OF
M. VAGINALIS EXTRACT AND ASCORBIC ACID. Data
expressed as mean ± Standard error of the mean. Values differ
significantly at P<0.05.

Hydroxyl Radical Scavenging Activity: The
efficacy of the methanolic extract of M. vaginalis
leaves to inhibit hydroxyl-radical-mediated damage
was evaluated at a concentration of 10-100 mg/ml.
It was observed that the M. vaginalis showed the
minimum activity of 14.38% at 10 mg/ml and
maximum activity of 73.66% at 100 mg/ml
concentration, indicating that the hydroxyl radical
scavenging activity of M. vaginalis occurred in a
dose-dependent manner and IC50 value of extract
was 76.08 mg/ml Fig. 2. The Fenton reaction
produces hydroxyl radicals (OH•) which degrade
DNA deoxyribose, by using reduced transition
metals and H2O2, which is known to be the most
reactive species of all the reduced forms of
dioxygen and may cause to DNA fragmentation
and DNA strand breakage 29. The scavenging of
OH• radical is an important for the measurement of
antioxidant activity because of very high reactivity

Reducing Power Activity: The antioxidant
efficacy of M. vaginalis leaves was calculated to
assess their potential to reduce Fe3+-TPTZ (ferric
tripyridyltriazine) by electron donation, to (Fe2+)
ferrous which has an intense blue color, which is
associated with the presence of a redundant
molecule or complex that serves as the electron
donor and/or free radical scavengers 30. Among the
study results, M. vaginalis extract possessed better
ferric reducing abilities (IC50 -58.15 mg/ml) at all
the measured concentration in a dose-dependent
manner than known compound Fig. 3.

FIG. 3: REDUCING POWER ABILITY OF M. VAGINALIS
EXTRACT AND ASCORBIC ACID. Data expressed as mean
± Standard error of the mean. Values differ significantly at
P<0.05.
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In this study, we noted a concentration-dependent
increase in the absorbance of the reaction mixture
for both plant extract and the standard drug
(vitamin C), indicating that the extracts can reduce
oxidative stress. Nevertheless, studies have also
suggested that secondary plant metabolites such as
phenol and flavanol are involved mainly in the
antioxidant activities of the extracts 31-33. The result
of the current study supports the findings of ElHashasa et al., 34 who reported that the reducing
power of a plant correlates with its phenolic
content.

In this study, both extract (IC50 - 35.70 mg/ml) and
standard compound (ascorbic acid) interfered with
the formation of a ferrous complex with the reagent
ferrozine, suggesting that it has a chelating effect
and captures the ferrous ion before ferrozine. The
absorbance of Fe2+-ferrozine complex decreased
linearly in a dose-dependent manner. It is reported
that certain phenolic compounds have properly
oriented functional groups, which can chelate metal
ions 35. The iron chelating activity of the extract
may be attributed due to the presence of
endogenous chelating agents mainly phenolics.

Metal Chelating Ability: In this assay system, the
extract and known compound (ascorbic acid)
interfered with the formation of ferrous and
ferrozine complex, suggesting its chelating effect.
The formation of the ferrozine-ferrous complex
was not complete in the presence of a methanolic
extract of the M. vaginalis leaves. The ability of
chelating ferrous ions also increased with an
increase in M. vaginalis concentrations. The
absorbance of Fe2+-ferrozine complex linearly
decreased dose-dependently. The values shown in
Fig. 4 demonstrated the potential of M. vaginalis as
peroxidation protector.
Metal chelating activity is based on the chelating
effect of Fe2+ ions by the reagent ferrozine, which
is a quantitative formation of a complex with Fe2+
ions. The formation of the complex is disrupted by
another chelating agent, which results in the
reduction of the formation of the red color in the
complex 16. Determining the rate of reduction of
the color, therefore, allows estimation of the
chelating activity of the co-existing chelator.

Hydrogen
Peroxide
Radical
Scavenging
Activity: Results showed that methanolic extract of
M. vaginalis had a strong potential in eradicating
hydrogen peroxide at all the tested concentrations,
but significantly lower than the standard compound
Fig. 5. The scavenging property of plant extract at
the concentration of 100 mg/ml showed 89.89%,
and this scavenging property is similar to that
standard compound 90.56% dependently decreased
in hydrogen peroxide activity. M. vaginalis
displaying the most effective antioxidant activity,
having the lowest IC50 value of 59.87 mg/ml when
compared with vitamin C. The results of the current
study agreed with Bribi et al., 36 who reported
previously on antioxidant activity of alkaloids of
Fumaria capreolate. H2O2 is an important reactive
oxygen species based on its ability to cause
oxidative degradation of cell membrane lipids to
give rise to the occurrence of mutagenesis and
cytotoxicity. It is rapidly broken down into water
and oxygen, thereby producing hydroxyl radical
that can initiate lipid peroxidation and cause DNA
damage in the body 37.

FIG. 4: METAL CHELATING ACTIVITY OF M.
VAGINALIS EXTRACT AND ASCORBIC ACID. Data
expressed as mean ± Standard error of the mean. Values
differ significantly at P<0.05.

FIG. 5: HYDROGEN PEROXIDE SCAVENGING
ACTIVITY OF M. VAGINALIS EXTRACT AND
ASCORBIC ACID. Data expressed as mean ± Standard error of
the mean. Values differ significantly at P<0.05.
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Therefore, eradication of hydrogen peroxide radical
to prevent the body system from this radical is very
important. The higher activity observed against
hydrogen peroxide in this study may be attributed
to the high polyphenolic content. Therefore, it can
be deduced from this study that M. vaginalis
extract converted the hydrogen peroxide to water
and oxygen, causing a decrease in hydrogen
peroxide concentration in assay mixtures as the
concentration of the extract increases.
Cytotoxicity Effect of M. vaginalis Leaf
Methanol Extract on Hep2, HeLa and Vero
Cells Lines: The result of MTT assays confirmed
that the methanolic extract of M. vaginalis leaves
reduced cancer cells viability percentages. The
methanol extract was found to induce more
cytotoxicity towards cancer cell lines Hep2, HeLa
increased with increasing concentration Fig. 6A,
6B and 6C. The plant extract effect is similar to
that of the standard drug, which is commonly used
for cancer treatment. The results of the present
study revealed morphological changes and cells
shrinkage of the cells leading to the cell death
induced by the plant extract.
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The assessment of the anticancer action of the plant
extracts is essential for safety. Therefore, MTT
assay is generally used to the screening of the crude
extracts as well as the isolated compounds for the
evaluation of toxicity. It could also provide
information on possible cytotoxic effects on the
tested plant extracts or compounds. MTT assay
depends on the reduction of MTT by mitochondrial
dehydrogenase by producing a purple formazan
product. Also, it is generally used as an in vitro
experimental model to evaluate the cytotoxic
effects of the variety of plant extracts or
compounds against cancer cell lines.
In-vitro cytotoxicity test using Hep2, HeLa and
Vero cancer cell lines were performed to screen
potentially toxic compounds that affect basic
cellular functions and morphology. The methanolic
extract of M. vaginalis extracts showed in-vitro
growth inhibition effects on the two cancer cell
lines of Hep2, HeLa and there is no significant
reduction on the cell viability of Vero cell lines.
Such selective effects were concentration as well
as, incubation period dependent.

A

B
C
FIG. 6: CYTOTOXICITY EFFECT OF M. VAGINALIS LEAF METHANOL EXTRACT ON Hep2 (A), HeLa (B) AND
VERO (C) CELLS LINES. Data expressed as mean ± Standard error of the mean. Values differ significantly at P<0.05.
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With respect to concentration (1000 μg/ml, 500
μg/ml, 250 μg/ml, 125 μg/ml, 62.5 μg/ml, 31.5
μg/ml, 15.6 μg/ml, and 7.8 μg/ml) were evaluated
in triplicates. Therefore, the inhibition of cell
growth by M. vaginalis extracts might be due to the
power of the solvent in surpassing effect of several
bioactive constituents, the presences of phenolic,
flavonoids compounds and other antioxidant agents
that are present in M. vaginalis.
CONCLUSION: To the best of our knowledge,
the reactive oxygen species such as free radicals
play an important role in metabolic disorders,
particularly metabolic diseases including diabetes,
liver diseases, hypertension, and cancer. Research
on natural molecules from the medicinal plant has
been increasing. The result of the current study
indicates that the leaves of M. vaginalis possess
antioxidant potential and could serve as free radical
inhibitors or scavengers, or act as primary
antioxidants and can be an anticancer agent. A
significant relationship between the antioxidant
capacity and total phenolic content was previously
reported. By this kind of investigation, it would be
easier to treat and prevent the human diseases
occurring due to the free radical. The current study
results showed that M. vaginalis extract exhibited
potent antioxidant activity. Thus present data
suggest that M. vaginalis can be used as a good
source of natural antioxidants for health benefits
and can be an anticancer agent. However, further
research is needed for the isolation and
identification of the active components in M.
vaginalis extract.
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